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ABSTRACT 



A communication system provides wireless voice and mul- 
timedia communications and includes a base station, a 
plurality of wireless mobile units and a bandwidth allocator. 
The base station provides wireless coverage throughout a 
service area and has a bandwidth for providing the wireless 
coverage. The plurality of wireless mobile units operate 
within the service area and communicate with the base 
station to transmit and receive both jvoice communications 
and multimedia mrnTrmnicatjnns The ba ndwidth allocator 
selectively allocates the bandwidth in response to wireless 
multimedia communication requirements to achieve a mini- 
mum transmission rate for multimedia communications. The 
communication system may include a plurality of channels, 
each having a channel bandwidth with the bandwidth allo- 
cator selectively allocating the channels in response to the 
multimedia communication requirements to achieve the 
minimum transmission rate. The base station may also 
include a plurality of data modems, each of the data modems 
providing a respective portion of the bandwidth, the band- 
width allocator selectively allocating the plurality of data 
modems of the base station to achieve the minimum trans- 
mission rate. Further, at least one of the wireless mobile 
units may include a plurality of data modems with the 
bandwidth allocator selectively allocating the data modems 
of the wireless mobile unit to achieve the minimum trans- 
mission rate. In such case, each of the of the plurality of 
modems may be assigned a channel. In some constructions, 
the bandwidth allocator may allocate time divisions of the 
plurality of channels handwidlh wjifle in other constructions 
m ay allocate allocating code divisions of the bandwidth to 
ac hieve the minimum transmission rate . 

36 Claims, 10 Drawing Sheets 
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SYSTEM AND ASSOCIATED METHOD OF 
OPERATION FOR MANAGING BANDWIDTH 
IN A WIRELESS COMMUNICATION 
SYSTEM SUPPORTING MULTIMEDIA 
COMMUNICATIONS 

BACKGROUND 

1. Technical Field 

This present invention relates generally to communication 
systems and more particularly to a system and associated 
method of operation for managing bandwidth available 
within a wireless communication system to apportion the 
bandwidth among various multimedia data transmission and 
voice transmission operations KMffhiftYr, fWir^d .bandwidth- 
performance ioi the operating^ 

2. Related Art 

Both wired and wireless communication systems are well 
known. As such communication systems have developed, 
the systems have proceeded from supporting merely voice 
communications to supporting other types of information as 
well. Information commonly communicated in such com- 
munication systems now includes, besides voice 
communications, encoded audio data such as music, 
encoded video information, facsimile transmissions and 
formatted file data, among other types of information. 
Cumulatively, such information in various formats is 
referred to as multimedia information. 

Various standards currently exist for wireless communi- 
cation systems. The Advanced Mobile Phone System 
(AMPS) has facilitated wireless cellular communications 
within the United States for years. As technology has 
advanced other standards have also been developed and 
implemented throughout the world to provide wireless com- 
munications. The Narrowband Advanced Mobile Phone 
Service (NAMPS) standard, the Global Standard for Mobil- 
ity (GSM) standard and the Code Division Multiple Access 
(CDMA) standard, for example, are currently employed to 
provide wireless communication. 

Over the years, the demands placed upon wireless com- 
munication systems have increased as well. Such demands 
originally increased due to greater user traffic within the 
wireless communication systems. However, with the advent 
of multimedia communications, additional bandwidth is 
now required for the transfer of multimedia information. As 
compared to the requirements for analog voice 
transmissions, these requirements are great. 

For example, analog wireless voice communication sys- 
tems may require as little as eight kilohertz of bandwidth for 
analog voice transmissions, or less. However, multimedia 
communications typically require much greater bandwidth. 
The standard bandwidth required for digitized packet data 
transmission for Internet applications typically is, at a 
minimum, 14.4 kilobits per second (KBPS). Shortly, 33.3 
KBPS of bandwidth will be required for standard Internet 
applications. Heretofore, such bandwidth was achievable 
only through the use of a wired connection in a wired 
communication system. Wired modems, operating between 
14.4 to 33.3 KBPS, generally provided sufficient bandwidth 
for most Internet users. Alternatively, Integrated Services 
Digital Network (ISDN) lines used in conjunction with 
ISDN modems provided relatively greater bandwidth for 
users. However, such bandwidths were only obtainable in a 
wired communication system. 

In existing wireless systems operating according to the 
AMPS standard, multimedia data transmission may be pro- 



•7,733 

2 

vided via modems operating on voice channels. Such 
modems are commonly referred to as Cellular Digital Packet 
Data (CDPD) modems. Such CDPD modems allow standard 
voice channels to transmit and receive digitized data. In this 

5 fashion, a wireless service subscriber could use a wireless 
link to transmit and receive multimedia data within the 
wireless system. However, the bandwidth provided by such 
CDPD modem typically was less than 9600 bits per second 
(BPS). Thus, such solution failed to provide enough band- 

10 width for typical multimedia applications. 

Thus there exists a need in the art for a system and 
associated method of operation that will provide sufficient 
bandwidth in a wireless communication system for multi- 
media communications. 

15 

SUMMARY OF THE INVENTION 

A communication system according to the present inven- 
tion provides wireless voice and multimedia communica- 

2Q tions and includes a base station, a plurality of wireless 
mobile units and a bandwidth allocator. The base station 
provides wireless coverage throughout a service area and 
has a bandwidth for providing the wireless coverage. Such 
bandwidth facilitates both voice communications and mul- 

25 timedia communications. The plurality of wireless mobile 
units operate within the service area and communicate with 
the base station to transmit and receive both voice commu- 
nications and multimedia communications. The bandwidth 
allocator selectively allocates the bandwidth in response to 

3Q wireless multimedia communication requirements to 
achieve a minimum transmission rate for multimedia com- 
munications. 

The communication system may include a plurality of 
channels, each having a channel bandwidth with the band- 

35 width allocator selectively allocating the channels in 
response to the multimedia communication requirements to 
achieve the minimum transmission rate. The base station 
may also include a plurality of data modems, each of the data 
modems providing a respective portion of the bandwidth, 

40 the bandwidth allocator selectively allocating the plurality of 
data modems of the base station to achieve the minimum 
transmission rate. Further, at least one of the wireless mobile 
units may include a plurality of data modems with the 
bandwidth allocator selectively allocating the data modems 

45 of the wireless mobile unit to achieve the minimum trans- 
mission rate. In such case, each of the of the plurality of 
modems may be assigned to a channel. 

The system of the present invention may operate accord- 
ing to various communica tion protoco ls. In accordance with 

50 some jcommumcauon protocols , the band width allo cator 
m ay allocate time diyisions of the bandwidth to achieve the 
mini mum transmission rate while in other protocols the 
band width allocator may allocate code divisions of the 
bandwidth to achieve the minimum transmissi on rate. Oper- 

55 a ting in accordance with an y^ of various protocols , the 
bandwidth allocator ma y fur ther provide a minimum band- 
width for voice communications. 

In one embodiment, the base station may include a base 
station controller and a plurality of base transceiver stations 

60 coupled to the base station controller. In such case, the base 
station controller includes a wired Internet connection that 
provides access to the Internet, a public switched telephone 
system connection and a wireless service interface that 
facilitates the voice communications and the multimedia 

65 communications within the service area. Further, in such 
case, each base transceiver station provides wireless com- 
munications within a respective cell. 
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The service interface may include a multimedia commu- able bandwidth in the communication system based upon the 
nication segmentation unit, a multimedia communication information provided. 

assembly unit, a bandwidth negotiation unit and a radio. The -j^ present mvent i on ^ includes a method for accom- 
multimedia communication segmentation unit segments out- plisbing steps to aUocated bandwidth within a communica- 

goingmulUmed.a communications for transmission accord- 5 tion tem , 0 achieve minimum transmission rale f or 
ing to a located bandwidth. The multimedia communication multimcdia communications . ^ melhod mdudes steps f or 
assembly unit reconstructs incoming segmented multimedia ... . , .. ,. . j .... 

communications according to allocated bandwidth. The "^"fW da *' aU ° catlD S ^ndwidth 

. . .... ... .f „ .« « j .... and such other steps as is required to achieve the minimum 

bandwidth negotiation unit allocates the bandwidth among , . . . r ^ 
° ,. . . . . ,.° transmission rate. 

transmit multimedia communications, receive multimedia 10 

communications, transmit voice communications and Moreover, other aspects of the present invention will 
receive voice communication. Finally, the radio transmits become apparent with further reference to the drawings and 
and receives the voice communications and multimedia specification which follow. 

communications. The service interface may also include a ™™ ™ .„,„ T ^ 

^ mnr ^ c : nn „ . f t „ rtmfWCCAC ,„„ cm : t ™ mmiini - BRIEF DESCRIPTION OF THE DRAWINGS 

co mpression unit that compresses transmit voice communi- 15 

caTions and transmit multimedia communications and a FIG. 1 is a block diagram illustrating a communication 
d ecompression unit that decompresses receive voice com- system for providing wireless voice and multimedia com- 
munications and receive multimedia communications. munications in accordance with the present invention; 

Each of the plurality of wireless mobile units may include pj G> 2 is a block diagram illustrating an alternative 

a wireless multimedia interface that has a multimedia com- 20 construction of a communication system for providing wire- 
munication segmentation unit, a multimedia communication less voice and multimedia communications according to the 
assembly unit, a bandwidth negotiation unit and a radio. The present invention; 

multimedia communication segmentation unit segments out- ™^ - . , , , ,. n * *■ ■ . c 

.... ■ * . • • j FIG. 3 is a block diagram illustrating a service interface 

going multimedia communications for transmission accord- . , . « « ■ *■ 

• * ii j * , . j . ... constructed according to the present mvention; 

ing to allocated bandwidth. The multimedia communication 2 s A . 1t . 

assembly unit reconstructs incoming segmented multimedia FIGS - 4A ™ d 4B bIock digrams illustrating multi- 
communications according to aUocated bandwidth. The media interface units constructed according to the present 
bandwidth negotiation unit allocates the bandwidth among invention; 

transmit multimedia communications, receives multimedia FIG. 5 is a block diagram illustrating a bandwidth man- 
communications, transmits voice communications and 30 agement unit that may be incorporated within a service 
receives voice communications. Finally, the radio transmits interface or a multimedia interface unit; 
and receives the voice communications and multimedia FIG. 6 is a diagram illustrating logical connections 
communications. The multimedia interface may also include between a base station and a plurality of mobile units in 
a compression unit that compresses transmit voice commu- wireless communication within the communication system 
nications and transmit multimedia communications and a 35 according to the present invention, the logical connections 
decompression unit that decompresses receive voice com- representing bandwidth segments assigned according to 
munications and receive multimedia communications. required transmission rates; 

The present invention may include provisions for allocat- piG. 7 is a logic diagram illustrating operation of the 
ing the bandwidth to establish and maintain a grade of communication system according to the present invention in 

service. Such grade of service may extend to one or more of 40 initially allocating bandwidth upon registration and in opera - 
the mobile units operating in a particular service area. Thus, tion corresponding thereto; 

some of the mobile units, based upon their subscribed levels, FIGS 8Aand 8B afe ^ di ^ iUustrali operalion 
receive preference in allocation of bandwidth within the of the ^^^0,, syslera accor ding to the present 
communication system. Further, classes may be established invenlion irj the receipl) buffe ring, and transmission of 

within the communication system to allocate the bandwidth 45 di ilal ket dala via a wireless Unk established the 
to maintain the grade of service. For example, while a first svstem* and 

class may associate with a relatively higher multimedia ' ft . . . ... . „ . 

transmission rate, a second class may associate with a 9 V lo S lc dia S ram ^lustraUng operation of the 
relatively lower multimedia transmission rate. In the communication system m allocating additional bandwidth 
example, therefore, those wireless mobileunits in thesecond 50 and dca / locaUD g bandwidth to one or more of the mobile 
class would be allocated lesser bandwidth to meet the terminals durmg opera^on of the system, 
relatively lower multimedia transmission rate. Further, DETAILED DESCRIPTION OF THE DRAWINGS 
classes may be established such that the minimum transmis- 
sion rate is established when bandwidth is available but FIG. 1 illustrates a communication system 100 con- 
otherwise the transmission rate is not met. 55 structed according to the present invention. The communi- 
The communication system may also include manage- cation system 100 includes a base station 102 and a plurality 
ment capabilities that indicate the state of the communica- of wireless mobile units 104A-104C. The communication 
tion system with respect to transmission rate performances. system 100 further includes a bandwidth allocator that may 
The management capabilities may provide feedback to a reside wholly within the base station 102 or, as is the case 
system manager, indicating to the manager how well the 60 witn embodiment of FIG. 1, may be distributed among 
communication system is performing. Such performance the base station 102 and the plurality of wireless mobile 
may be measured in a fashion to indicate how the commu- units 104A-104C. 

nication system is meeting its grade(s) of servic e and to The base station 102 provides wireless coverage through- 
indicate how the communication system is providing the out a service area. The base station 102 includes a wireless 

c lasses of servic e to wireless mobile units operating within 65 bandwidth for providing the wireless coverage, the wireless 
the communication system. The system manager may then coverage facilitating both voice communications and mul- 
allocate or deallocate system resources to adjust the avail- timedia communications. Each of the wireless mobile units 
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104A through 104C operates within the service area and 
communicates with the base station 102 to transmit and 
receive both voice communications and multimedia com- 
munications. The communication system 100 of the present 
invention may comprise a cellular system providing cover- 
age to a large number of mobile units over a large area or 
may provide coverage within a smaller area, serving a 
relatively smaller number of mobile units. Principles 
described herein apply equally independent of the relative 
size of the communication system 100. 

I n the communication system 100 f the fr andwirith alloca- 
tor includes a service interface 106 located in the base 
station 102 and multimedia interfaces 118A-118C located in 
the mobile units 104A-104C, respectively. Such service 
interface 106 and multimedia interfaces U8A-118C operate 
in cooperation to allocate the available bandwidth within the 
communication system 100 bandwidth in response to wire- 
less multimedia communication requirements to achieve a 
minimum transmission rate for the multimedia communica- 
tions. In this fashion, based upon the transmission require- 
ments between the base station 102 and mobile units 
104A-104C, t he .available wireless bandwidth provided b v 
t he bass -stalio n 102 ( mav be allocated and reallocated as is 
r equired t o meet the minimum transmission rate for mul ti- 
media commun ications, 

The base station 102, in addition to including the service 
interface 106, also includes host circuitry 110, a wired 
Internet connection 114, and a public switched telephone 
network (PSTN) connection 116. The host circuitry 110 
couples to the service interface 106 and provides conven- 
tional functionality to support operation of the base station 
102. Part of the functionality provided by the host circuitry 
110 allows communications to be established and main- 
tained between the base station 102 and the Internet via the 
wired Internet connection 114 and between the base station 
102 and the PSTN via the PSTN connection 116. Thus, as 
compared to base stations otherwise known in the art, the 
base station 102 according to the present invention includes 
additional connections for providing the multimedia com- 
munications. Connections made for supporting the multi- 
media communications may be had via the PSTN connec- 
tion 116 as well as the wired Internet connection 114. Thus, 
a base station 102 according to the present invention need 
not necessarily include both the PSTN connection 116 and 
the wired Internet connection 114. 

The service interface 106 includes a bandwidth allocator 
unit (BWAU) 108 and an antenna connection 112. Such 
BWAU 108 operates in conjunction with bandwidth alloca- 
tor units (BWAUs) 120A-120C located within the wireless 
mobile units 104A-104C to achieve the minimum transmis- 
sion rate for multimedia communications. As will be further 
described herein, the BWAU 108 and BWAUs 120A-120C %t 
continually allocate, reallocate and deallocate the available 
wireless bandwidth within the communication system 100 to 
achieve the minimum multimedia bandwidth requirement. 
The service interface 106 also includes such known radio 
circuitry (not shown) as may be required to facilitate wire- 
less communications. The radio circuitry may facilitate 
various operation in accordance with various wireless pro- 
tocols within the communication system 100, such protocols 
including, but not limited to AMPS, NAMPS, GSM, 
CDMA, TDMA and other protocols. 

Each of the wireless mobile units 104A-104C includes 
additional components. With particular reference to wireless 
mobile unit 104A, the unit 104A includes terminal circuitry 
116A coupled to the multimedia interface 118A to provide 
standard fiinctionality for the mobile unit 104A. Such stan- 



dard functionality typically would provide an interface to a 
user of the mobile unit as well as such other functionality as 
may be required for the specific application. Antenna 122 A 
connects to at least one radio (not shown) contained within 
the multimedia interface 118A, the radio facilitating opera- 
tion consistent with the protocols under which the base 
station 102 is operating. 

The multimedia interface 118A also includes a BWAU 
120A that operates in conjunction with the BWAU 108 of the 
service interface 106 to provide voice and multimedia 
communication between the wireless mobile unit 104A and 
the base station 102. Such multimedia interface 118A could 
comprise a module that plugs into a host unit that contains 
the terminal circuitry 116A or may be integrally formed with 
other components of the wireless mobile unit 104A. In this 
fashion, the multimedia interface 118A could be inter- 
changeable based upon the particular requirements of the 
system. Wireless mobile units 104B and 104C are con- 
structed similarly to the wireless mobile unit 104A and 
include additional components such as terminal circuitry 
116B-116C, antennas 122B-122C and BWAUs 
120B-120C, respectively. 

By selectively allocating bandwidth available for multi- 
media communications among the wireless mobile units 
104A-104C, the communication system 100 of the present 
invention provides and satisfies the particular bandwidth 
requirements for multimedia communications. Allocation 
and reallocation of bandwidth according to the present 
invention considers the varying operational requirements of 
modern wireless systems and the particular bandwidth limi- 
tations placed on such systems. By using available 
bandwidth, the number of users who may access the base 
station 102 within the service area is maximized, the relative 
performance achieved by each mobile unit is maximized and 
the overall system usage is maximized as well, 
•j £ The bandwidth allocator may allocate the bandwidth to 
esta blish and maintain a grade of service. Such grade of 
service may extend to one or more of the wireless mobile 
units 104A-104C operating in the service are a. Th us, some 
40 of the mobile ntll isy basieo ^pan-thelr subscribed grade of 
serv ice level s, receive preference in the allocation of ba nd- 
wi Gffi within the communication system. Fu rther, classes 
may be e st ablished within the comm unication system to 
alloc ate the bandwidth to maintain the grade of servi ce at 
differing mini mum transmission ra tes. For example, a first 
class may provide a grade of servic e at a r elatively hig her 
multimedia transmission - rate while a second , class may 
provider grade of service with a relatively lower mul time- 
d ia transmis sion rate. \n the example, therefore, those wire- 
less mobile units in the second class would be allocated 
lesser^ handw idth tn m eet t he re l atively lower multimed ia 
t ransmissionj ate^ 

Further, classes of service may be established so that the 
minimum transmission rate is established when bandwidth 
is available but otherwise is not met. In such classes, during 
light loading periods, a wireless mobile unit, 104C for 
example, may be allocated sufficient bandwidth to meet the 
minimum transmission rate. However, during heavier load- 
ing periods, the wireless mobile unit 104C would receive 
insufficient bandwidth to meet the minimum transmission 
rate. Other terminals, 104B for example, may be in a class 
that has priority in receiving bandwidth during heavy load- 
ing periods to meet the minimum transmission rate. As is 
evident, the bandwidth available within the communication 
system 100 may be allocated in various ways to provide 
varying levels of transmission capacity among the mobile 
units. 
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The communication system 100 may also include man- by a base station within which the service interface 300 
agement capabilities that indicate the state of the commu- resides. During such operation, compression block 322 
nication system 100 with respect to transmission rate per- receives the digitized packet data, buffers such data as 
formances. The management capabilities provide feedback required in buffer 326, compresses the data and then passes 
to a system manager, indicating to the manager how well the 5 the data to the transmit bandwidth allocation block 320. 
communication system is performing in meeting the mini- The transmit bandwidth allocation block 320 receives 
mum transmission rate. The system manager may then such compressed data and negotiates for transmission band- 
allocate or deallocate system resources to adjust the avail- ^th with a receive bandwidth assembly block 316 via 
able bandwidth in the communication system based upon the bandwidth negotiation unit 324. Based upon such negotia- 
information provided. 10 tion via the bandwidth negotiation unit 324, modems within 

FIG. 2 illustrates another embodiment of a communica- transmit modem block 312 are allocated for the transmission 

tion system 200 constructed according to the present inven- of the digitized packet data. If more than one transmit 

tion. In contrast to the construction of FIG. 1, the system 200 modem is allocated for a particular transmit data structure, 

has a base station that includes a Base Switching Center the transmit bandwidth allocation unit 320 segments data 

(BSC) 202 and a plurality of base transceiver stations 15 and provides the data to the allocated transmit modem. 

(BTSs) 204A-204C. Each of the BTSs 204A-204C pro- Each of the modems within the transmit modem block 

vides coverage within a respective area while the BTSs 3^2 may include a modem operating according to the 

204A-204C cumulatively provide the wireless coverage cellular digital packet data (CDPD) standards. In such case, 

throughout the service area. the modems of the transmit modem block 312 would com- 

As illustrated, each of the BTSs 204A-204C connects to 20 prise CDPD modems, each of which operated upon a 

the BSC 202. The BSC 202 includes a connection to the particular channel serviced by the base station. Over time, 

PSTN 210 and to the Internet 212. Further, the BSC 202 the number of modems in the transmit modem data block 

includes a service interface 206 having a bandwidth alloca- 312 allocated for transmissions to a particular mobile unit 

tion unit 208. The bandwidth allocation unit 208 operates in would vary based upon transmission requirements existing 

cooperation with bandwidth allocation units (not shown) 25 at the particular time, 

located within multimedia interfaces (not shown) contained The transmit radio block 310 receives the output from the 

within a plurality of wireless mobile units operating within transmit modem block 312, modulates the output from the 

the system 200. transmit modem block at one or more appropriate radio 

Wireless mobile units operating within the service area of 3Q frequencies, and passes it through the coupling unit 308 to 

the BSC 202 may include laptop computers 214A and 214B, the antenna 306 for wireless transmission. The transmissions 

desktop computers 216 and 218 and hand held terminals 220 are then received by intended wireless mobile units operat- 

performing various functions including scanning, measuring ing within the service area. 

and performing transactions among other functions. Each of In a receive path, the service interface 300 receives 
the wireless mobile units may include a multimedia inter- 35 wireless data from the wireless mobile units operating 
face. Such multimedia interface may connect to a respective within the service area via antenna 306. Such wireless data 
one of these mobile units via a slot or port. For example, is then passed through the coupling unit 308 to the receive 
laptop computers 214A and 214B commonly include Per- radio unit 306 where it is demodulated and then passed to the 
sonal Computer Memory Card International Association receive modem block 304. Receive modems contained 
(PCMCIA) slots. The wireless multimedia interface for the 4Q within the receive modem block 304 were previously allo- 
particular laptop computer 214A or 214B could be con- cated to channels serviced by a base station within which the 
structed as a PCMCIA compatible card. Further, with respect service interface 300 resides. Such receive modems con- 
to desktop computer 216, the multimedia interface could be tained within the modem block 304 may include CDPD 
included in a card or a device compatible with SCSI bus. modems, each of which provides a certain bandwidth of the 
Moreover, with respect to desktop computer 218, the mul- 45 available bandwidth within the service area of the base 
timedia interface could comprise a card compatible with a station. 

PCI or ISA bus. However, the multimedia interface could a receive bandwidth assembly block 316 receives the data 

simply be integrally constructed other circuitry contained f rom tne reC eive modem block 304 and assembles the data 

within the particular wireless mobile unit. as required. When packets of data, for example TCP/IP 

FIG. 3 illustrates the particular construction of a service 50 packets, are received according to the system of the present 

interface 300 that may be included in the base station 102 of invention, such packets may have been segmented prior to 

FIG. 1 or the BSC 202 of FIG. 2. The service interface 300 their transmission. Upon receipt, the segmented packets pass 

includes compression/decompression and assembly/ through a plurality of the receive modems where the seg- 

allocation block 302, an electronic interface unit (EIU) 314, mented packets are demodulated and then passed to the 

modem blocks 304 and 312, radio blocks 306 and 310, a 55 receive bandwidth assembly block 316. The receive band- 

coupling block 308 and antenna 306. The EIU 314 couples width assembly block 316 then assembles the segmented 

the service interface 300 to a host unit 328. The packets into correctly assembled data block(s). After the data 

compression/decompression and assembly/allocation block is correctly assembled, the data is passed to decompression 

302 includes a receive bandwidth assembly unit 316, a block 318 where it is decompressed and then to the elec- 

decompression unit 318, a transmit bandwidth allocation $q tronics interface unit 314. From the electronics interface unit 

unit 320, a compression unit 322, a bandwidth negotiation 314, the data is passed to other circuitry contained in the 

unit and a buffer 326. base station. 

In the transmission path, the service interface 300 receives Thus, the service interface 300 constructed according to 

multimedia data from the host unit 328 via the EIU 314. the present invention achieves increased performance by 

Such data may comprise TCP/IP packets received via an 65 allocating multiple communication bandwidth segments for 

Internet connection 114, for example, to be transmitted to a a single logical communication path. In prior art systems, 

wireless mobile unit operating within a service area serviced single segments of bandwidth were allocated to particular 
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wireless units. When the single segments of bandwidth were coupled to provide multimedia communication support, 

insufficient, data was buffered as either end of the wireless Components described with reference to FIG, 4B having 

link until the communication could be obtained. Such buff- reference numbers identical to those of the elements 

ering of data and waiting for transmission reduced the described with reference to FIG. 4A have same or similar 

performance of the link between the two points. Thus, the 5 functionality and will not be further described herein with 

present invention overcomes such limitation by allocating reference to FIG. 4B. 

multiple segments of bandwidth for a single communication i n contrast to the wireless mobile unit 400 of FIG. 4A, the 

path when the requirements of the communication path multimedia interface unit 452 of the wireless mobile unit 

justify such multiple bandwidth segment allocations. 450 0 f FIG. 4B includes a radio 454 that operates according 

FIGS. 4A and 4B illustrate constructions of wireless 10 to a CDMA standard or a TDMA standard. Thus, the radio 

mobile units having multimedia interface units according to 454 may operate at varying frequencies and with varying 

the present invention. In particular, FIG. 4A illustrates a chipping sequences depending upon its particular mode of 

particular wireless mobile unit 400 having a multimedia operation. The radio 454 thus includes a code division 

interface unit 402 coupled to a terminal unit 404. The multiple access block 456 and/or a time division multiple 

multimedia interface unit 402 includes compression/ 15 access block 458 to provide such functions. In this 

decompression circuitry 406, segmentation/assembly cir- construction, antenna 450 connects to radio 454. 

cuitry 408, a plurality of modems 412, and a plurality of i n a CDMA mode, each of the modems 412 may be 

radios 414, each of which is connected to one of a plurality assigned a particular chipping sequence for operation within 

of antennas 416. The components described for the multi- me CDMA protocol. Furthermore, in a TDMA mode, each 

media interface unit 402 work bi-directionally to provide 20 of tne mo( j ems 412 may be assigned a particular time 

both transmit and receive capability. When a plurality of division within which they can transmit and/or receive data, 

terminal units 404 are interconnected, such as in a local area Thus, w hile the wireless mobile unit 400 of FIG. 4A 

network, for example, a single multimedia interface unit 402 included a different radio for each modem, the wireless 

may service the plurality of terminal units 404. mobile unit 450 of FIG. 4B uses a common radio for the 

The compression/decompression circuitry 406 provides 25 plurality of modems 412, with each of the modems assigned 

compression/decompression functions for data passing a particular code division or time division, whichever the 

through the multimedia interface unit 402. The case may be. 

segmentation/assembly unit 408 includes a buffer 410 and FIG. 5 illustrates a particular construction of a bandwidth 
segments and assembles data as is required based upon management unit 500 operable with the system 100 of the 
which of the plurality of modems 412 are dedicated to each present invention. Such bandwidth management unit 500 
transmission or receive operation. For example, significant may be contained within or form a part of a service interface 
data transmission is often required by Internet browsers 0 r a multimedia interface, whichever the case may be 
when receiving HTML web pages. HTML web pages may depending upon the implementation. The bandwidth man- 
include many kilobytes or megabytes of information. agement unit includes a data assembly unit 502, decompres- 
Typically, a request is sent from a user of a terminal unit 404 35 s ion unit 504, bandwidth negotiation/management unit 506, 
to receive such HTML files. The transmit request comprises data distribution unit 508, and a compression unit 510. 
small segments of data while the web pages include large ^ compression unit 510 and data distribution unit 508 
segments of data. operate in the transmission of data. In such case, compres- 

According to the present invention, a single modem of the ^ sion unit 510 receives TCP/IP data, for example, and also 

plurality of modems 412 may submit a request to receive a voice data. The voice compression unit 532 compresses the 

web page. However, on the receive path, such single modem voice data received by the compression unit 510 while the 

of the plurality of modems 412 would provide insufficient data compression unit 534 compresses multimedia data 

bandwidth for satisfactory operation. Thus, two or more of received. Typically, voice data received by the compression 

the modems of the plurality of modems 412 are allocated for 45 unit 510 may be compressed at a higher compression factor 

the receipt of the web pages. Once the web pages or other than the multimedia data received by the compression unit, 

data is received, the modems may be deallocated so that the d ata distribution unit 508 receives the compressed 

corresponding bandwidth is available for use by other ter- data from the compression unit 510. The data distribution 

minal units. The system of the present invention allows for un j t 508 includes a buffering unit 524, a sequencing unit 

modification of bandwidths depending upon the particular 5Q 52 6, an error correction unit 528, and a timer 530. The 

transmission requirements for each of the wireless mobile buffering unit 524 buffers data received from the compres- 

units. In this fashion, the systems achieve a minimum s j on ^ 5 jo prior to its transmission as transmit data. The 

transmission rale for multimedia communications within the sequencing unit 526 segments the compressed data received 

system. f rom the compression unit 510 as required to distribute 

Each of the modems may be coupled to its own radio of 55 transmissions across a plurality of bandwidth segments. For 

the plurality of radios 412. In such case, each of the plurality example, as was described with reference to FIGS. 3 and 4A 

of radios 412 provides access to a channel of a plurality of through 4B, compressed data received from the compression 

channels supported by the wireless mobile unit 400. Each of unit 510 may be segmented such that it passes over a 

the radios of the plurality of radios 414 may couple to a plurality of transmission bandwidth segments. In such case, 

respective antenna of the plurality of antennas 416. g 0 me sequencing unit 526 establishes a sequence for such 

However, in another embodiment, each of the plurality of segments so that they may be correctly assembled upon 

radios 414 may couple to a common antenna 418. Such receipt. The error correction unit 528 establishes error 

coupling and functions are dependent upon the particular correction criteria so that errors in transmission are deter- 

protocol(s) supported by the mobile unit within which the mined. The timer 530 may be used to time out particular 

multimedia interface unit 402 supports. 65 operations as required. 

FIG. 4B illustrates a wireless mobile unit 450 having The bandwidth negotiation and management unit 506 

multimedia interface unit 452 and a terminal unit 404 operates in conjunction with the data distribution unit 508 
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and data assembly unit 504. The bandwidth negotiation and 
management unit 506 controls the bandwidth within the 
particular service area. Such bandwidth negotiation man- 
agement may be performed on a control channel within the 
service area. In one embodiment of the present invention, 5 
the bandwidth negotiation and management unit 506 is 
contained within a base station controls all bandwidth allo- 
cated within the service area. However, in other situations, 
each of the wireless mobile units could provide partial 
control relating to the bandwidth within the service area, JQ 
such control accomplished with an arbitration scheme. 

The data assembly unit 502 and decompression unit 504 
operate conversely to the data distribution unit 508 and 
compression unit 510, respectively. The data assembly unit 
502 includes a buffering unit 512, a sequencing unit 514, an 
error correction unit 516, and timer 518. The data assembly 15 
unit 502 assembles received data. The buffering unit 512 
buffers the received data as is required while the sequencing 
unit 514 correctly assembles the received as required. The 
error correction unit 516 detect errors and perform error 
correction as required. The timer 518 provides a time out 20 
indication when such is required. Once the data has been 
assembled at the data assembly unit 502, the data is passed 
to the decompression unit 504. Such data is decompressed 
by the voice decompression unit 520 and the data decom- 
pression unit 522 as the case may be. The data decompres- 25 
sion unit 504 produces the multimedia data, for example in 
the TCP/IP format and the voice data format. 

FIG. 6 is a diagram illustrating logically the relationship 
between the base station and mobile units 602, 604, and 606. 
As is shown, base station 602 includes two logical connec- 30 
tions to wireless mobile unit 602. These logical connections 
are referenced as terminal endpoint identifiers (TEIs) 39 and 
41. In such case, unit 39 may serve as a voice connection 
between base station 600 and wireless mobile unit 602. 
Further, terminal endpoint 41 serves as a logical connection 
for multimedia data transmitted between base station 600 35 
and wireless mobile unit 602. However, multiple logical 
connections may be established between the base station 600 
and one of the wireless mobile units for each type of data. 

While each of these TEIs provides a logical connection, 
the TEIs providing the multimedia communication link 40 
between the base station 600 and one of the mobile units 
may have a common TCP/IP Internet address. In such cases, 
the segmentation and desegmentation units contained within 
the service interfaces and the multimedia interfaces segment 
the data so that the segmented data is distributed over the 45 
multiple TEIs. For example, the connection between base 
station 600 and the wireless mobile unit 604 includes four 
logical links, TEI 4 provides a voice link between the 
wireless mobile unit 604 and the base station while TEIs 27, 
17, and 33 provide multimedia links between the base 50 
station 600 and the wireless mobile unit 604. Thus, three 
distinct logical paths provide three segments of bandwidth 
for multimedia communications between the base station 
600 and the wireless mobile unit 604. 

Further, as illustrated with respect to wireless mobile unit 55 
606, TEI 1, TEI 5 and TEI 56 are established between the 
base station 600 and wireless mobile unit 606. In this case, 
two segments of bandwidth are allocated for multimedia 
communications, a first segment to TEI 5 and a second 
segment to TEI 56. The principles underlying the logical 60 
allocation of bandwidth between the base station 600 and the 
mobile unit 602 through 606 may be carried forth for more 
than three segments of bandwidth. For example, depending 
upon the particular mechanisms used, and the segments of 
bandwidth available, the principles of the present invention 65 
may be applied to such level as may be desirable in any 
system. 
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FIG. 7 illustrates operation of the system of the present 
invention in establishing and initially allocating bandwidth 
to the wireless mobile units operating within the service 
area. Operation 700 commences at step 701 wherein the base 
station waits for an access request. Upon such access request 
at step 701 the base station determines whether the access 
request from a wireless mobile unit operating within the 
service area is a valid access at step 702. If such access is not 
valid at step 702, operation returns to step 701. However, if 
such access attempt is valid at step 702, operation proceeds 
to step 704 wherein the base station determines the nature of 
the access request. If the access request is identified as a 
valid voice service request at step 706, voice bandwidth to 
the requesting wireless mobile unit is allocated at step 706. 

From step 706, operation proceeds to step 708 wherein the 
base station determines whether multimedia interface band- 
width is required for the particular mobile unit. If multime- 
dia interface bandwidth is not required for the particular 
mobile unit, operation proceeds again to step 722 to provide 
only voice bandwidth service. Upon completion in provid- 
ing the voice bandwidth service at step 724, the system 
deallocates the bandwidth at step 720 and then returns to 
step 701. 

If, at step 708, multimedia interface bandwidth is required 
for the particular wireless mobile unit, operation proceeds to 
step 710 wherein the bandwidth allocation unit in the service 
interface of the base station allocates a default level of 
multimedia bandwidth. In a typical implementation, the 
bandwidth available for such multimedia transmissions is 
split into segments. At step 710 then, one of the segments is 
allocated to the particular mobile unit. However, in other 
implementations, no bandwidth is allocated for multimedia 
communications until such bandwidth is required for opera- 
tion. In such installations, as much bandwidth as possible 
would therefore be reserved until use is required. 

Next, at step 712 the service interface registers the mobile 
unit's network address for subsequent communications via 
network addressing protocols. For example, in one 
implementation, at step 712, the service interface would 
assign an IP address for the particular mobile unit. Thus, 
when the particular mobile unit attempts to contact other 
Internet locations, the Internet address for the particular 
mobile unit will correspond to the base station with the base 
station forwarding communications to the mobile unit. Then, 
at step 714, the service interface generates a cross reference 
between the network address and the terminal ID or unit for 
the particular wireless mobile unit. From step 714, operation 
proceeds to step 716 wherein the system provides the voice 
and multimedia bandwidths. Upon completion of service at 
step 718, the system deallocates the voice and multimedia 
bandwidth at step 720 and then proceeds to step 701. 

If at step 704 the system determines that the mobile unit 
has requested no voice bandwidth, the system then deter- 
mines whether the mobile unit requires multimedia band- 
width at step 726. If multimedia bandwidth is not required 
at step 726, operation proceeds again to step 701. However, 
if multimedia bandwidth is required, operation proceeds to 
step 728 wherein a default level of multimedia bandwidth is 
allocated by the system to the mobile unit. Then, at steps 
730, the mobile unit's network address is registered. 
Subsequently, at step 732, the system establishes cross 
references between the network address of the mobile unit 
and terminal IDs assigned to the mobile unit. As indicated in 
the FIG. 7, functions accomplished at steps 728, 730 and 732 
are similar to those functions accomplished at steps 710, 712 
and 714, respectively. Next, at step 734, only multimedia 
bandwidth is provided to the requesting mobile unit with 



04/12/2004, EAST Version: 1.4.1 



6,097,733 

13 14 

such bandwidth continued until an end of service at step 736. Bandwidth shortfall events may be determined when 

Once an end of service occurs at step 736, the multimedia buffer content for the particular mobile terminal exceed a 

bandwidth is deallocated at step 720. threshold or when buffer content for each particular band- 

FIG. 8A illustrates operation 800 of either the service width segment exceed a threshold. Alternatively, the system 

interface in the base station or a multimedia interface in one 5 could determine that a bandwidth shortfall occurs when the 

of the wireless mobile units in receiving, compressing, buffer contents remain at a particular threshold level or 

segmenting and buffering multimedia data in preparing to aD0V e for a duration of time. In such case, the bandwidth 

transmit the data across a wireless link. At step 802, the segments that have been established are insufficient to 

system waits for multimedia data packet. When such packet reduce the of lhe buffer for the par1 i cu i ar wireless 

is received at step 804, operation proceeds to step 806 10 m obile unit 

wherein the packet is compressed. From step 806 operation p Tom S ( e 904 o ration roceeds to stc 906 wherein an 

proceeds to step 808 wherein the packet data is segmented .... , u . ? . j j*l • n * j* *u • 1 

I , r c ,\ r l a additional multimedia bandwidth is allocated to the wireless 

based upon cross reference information that was established ... . 4 , , , ... , - „ 4 , , 

at ste 714 of FIG 7 mobile unit whose bandwidth shortfall event has occurred. 

„ P . ' „,..«. ™r> * Such additional allocation could comprise simply an addi- 

For example, as will be recalled with reference to FIG. 6, 15 ^ Q{ of bandwidth or additional scgments basc d 

multiple TEIs may be establ* tied for multiple pathsbetween ^ ^ necds detcrmined b thc shortfalL For 

wireless mobile units and the base station. Such TEI infor- c ^ {f bufifcrs fof onc wirckss mobilc ^ consistentl 

matron is contained within the cross-reference ^information cxceed a threshold b a k m ^ a , ^ more than 

and the compressed packet data is be segmented based upon Qnc bandwidth cnt may bc aUocated m addition t0 

the cross reference information so that the transmission of 20 ^ cx{stm However, in another implementation, 

such compressed packet data ^ distributed across the TEI od an additional bandwidth segment may be aUocated. 

connections. Finally, at step 810, the compressed and see- m nnn , r 

mented packet data is buffered in preparation for transmis- Step 9 ™\. the ° t0SS f™ n,xs the 

sion via respective bandwidth path. From such step, opera- work "^f 55 f d the ,e ™«: al '? s m u P d * ted ,f° 

tion returns to step 802 wherein additional multimedia data 25 fomented packets are distributed amongst the allocated 

packets are awaited. Thus, after the completion of the steps bandwidth segments. Finally, at step 910, the system enters 

in FIG. 8A packet data received, for example in a TCP/IP a walt ^for ,h u e P"ticuk.r mobile terminal to allow the 

format is compressed and segmented so that it may be s y stem |° the buffer loading for the particular mobik 

transmitted over wireless links established. termmal. Such waitmg at step 910 aUows the system to settle 

itt^ on -11 * * oca c • * _r down to perhaps a steady state operating condition where no 

FIG. 8B illustrates operation 850 of a service interface or 30 « • j 

A r r j- 4 iU , . t . more allocations are required, 

multimedia interface according to the present mvention n 

during the transmission of data. At step 852, operation Ste P s 912 though 918 are performed by the system in 
commences wherein the system waits for multimedia band- determining when to deallocate segments of multimedia 
width availability. Such bandwidths availability may be bandwidth for mobile terminals. Such deallocation occurs 
continuously had in some systems while in other systems, 35 dunn g operation of a wireless mobile unit that has previ- 
the unit must wait for a particular code sequence or time ousl y more bandwidth than is currently needed. At step 
division wherein the transmission may be accomplished. At 912 > the svstem determines that a bandwidth surplus event 
such point when bandwidth becomes available at step 854, for the mobile terminal has occurred. Bandwidth surplus 
the system retrieves the compressed and segmented packet evenls ma y occur at such times as buffer contents have been 
data from the respective buffer at step 856. As is recalled, at 40 below a threshold for a period of time or when no multi- 
step 808 of FIG. 8A, the compressed packet data had been media communications have occurred between a base sta- 
segmented according to the particular bandwidth segments tion and a particular mobile unit for a period of time. When 
available for the transmission. Thus, at step 856, operation such bandwidth surplus event for the mobile terminal has 
proceeds to retrieve compressed packets that have been been determined at step 912, operation proceeds to step 914 
segmented and are available for the particular bandwidth 45 wherein a ^S™" 1 of multimedia bandwidth is deallocated 
segment. Once retrieved at step 856, the packets are trans- from the Particular mobile terminal. Such deallocation of 
mitted at step 858 for their intended destination. At their segments may include a smallest sized segment of a larger 
intended destination, the packets are retrieved and when all sized depending upon what had been previously 
packets required are available, the packets are reconstructed allocated and what triggered the bandwidth surplus event for 
in the same manner that they had been segmented. After 50 ^ mobile terminal 912 ' °P eration proceeds to step 
such reconstruction, the packets are decompressed as has 916 wherein ^ cross references between the network 
been previously described. Thus, after completion of the address and terminal ID ' S are established 916. TTien, at step 
steps in FIG. 8B, the receiving location can reconstruct the 916 ' the s y stem enters a wait c y cle for the mobile terminal * 
transmissions and pass them to the terminal unit, In view of the above detailed description of the present 
FIG. 9 illustrates operation 900 of the system of the 55 invention and associated drawings, other modifications and 
present invention in allocating additional bandwidth and variations will now become apparent to those skilled in the 
deallocating bandwidth as such allocations and deatloca- art * It should also be apparent that such other modifications 
tions are required during normal operations. Operation com- and variations may be effected without departing from the 
mences at step 902 wherein the bandwidth allocator of the spirit and scope of the present invention as set forth in the 
system of the present invention monitors multimedia data 60 claims which follow, 
flow for each mobile terminal that has been allocated We claim: 

multimedia bandwidth. Such allocations were made at step A communication system for providing wireless voice 

710 of FIG. 7. Steps 904 through 910 illustrate operation of and multimedia communications to a plurality of wireless 

the system when insufficient bandwidth has been established mobile units, the communication system comprising: 

for the mobile terminal. Thus, at step 904, the system 65 a base station controller including: 

determines that there has been a bandwidth shortfall event a wired Internet connection that provides access to the 

for the particular mobile terminal. Internet; 
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a public switched telephone system connection; 
a base station coupled to the base station controller, the 
base station providing wireless coverage within a cell, 
the base station having a bandwidth for providing the 
wireless coverage, the wireless coverage facilitating 5 
both voice communications and multimedia communi- 
cations; and 

a wireless service interface coupled to the base station 
controller and to the base station, the wireless service 
interface comprising: 10 
a bandwidth allocator that allocates the bandwidth 
among transmit multimedia communications, 
receive multimedia communications, transmit voice 
communications and receive voice communications 
in response to requirements of the plurality of wire- 
less units; 

a multimedia communication segmentation unit that 
segments outgoing multimedia communications for 
transmission according to allocated bandwidth; and 

a multimedia communication assembly unit that recon- 
structs incoming segmented multimedia communi- 
cations according to allocated bandwidth. 

2. The communication system of claim 1, the bandwidth 
including a plurality of channels, each channel having a 
channel bandwidth, the bandwidth allocator selectively allo- 
cating the channels in response to the multimedia commu- 
nication requirements to achieve a minimum transmission 
rate. 

3. The communication system of claim 1, the base station 
including a plurality of data modems, each of the data 
modems providing a respective portion of the bandwidth, 
the bandwidth allocator selectively allocating the plurality of 
data modems of the base station to achieve the minimum 
transmission rate. 

4. The communication system of claim 3, at least one of 
the wireless mobile units including a plurality of data 
modems, the bandwidth allocator selectively allocating the 
data modems of the wireless mobile unit to achieve a 
minimum transmission rate. 

5. The communication system of claim 3, the bandwidth 
comprising a plurality of channels, each of the plurality of 
modems assigned to a respective channel. 40 

6. The communication system of claim 1, the bandwidth 
allocator allocating time divisions of the bandwidth to 
achieve the minimum transmission rate. 

7. The communication system of claim 1, the bandwidth 
allocator allocating code divisions of the bandwidth to 45 
achieve the minimum transmission rate. 

8. The communication system of claim 1, the bandwidth 
allocator further providing a minimum bandwidth for voice 
communications. 

9. The communication system of claim 1, wherein at least 50 
one of the plurality of wireless mobile units interacts with 
the bandwidth allocator to receive a minimum transmission 
rate for multimedia communications. 

10. The communication system of claim 9, wherein the 
bandwidth allocator provides the minimum bandwidth for 55 
multimedia communications to maintain a grade of service. 

11 . The communication system of claim 1, the wireless 
service interface further comprising: 

a compression unit that compresses transmit voice com- 
munications and transmit multimedia communications; 60 
and 

a decompression unit that decompresses receive voice 
communications and receive multimedia communica- 
tions. 

12. The communication system of claim 1, each of the 65 
plurality of wireless mobile units including a wireless mul- 
timedia interface comprising: 
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a multimedia communication segmentation unit that seg- 
ments outgoing multimedia communications for trans- 
mission according to allocated bandwidth; 

a multimedia communication assembly unit that recon- 
structs incoming segmented multimedia communica- 
tions according to allocated bandwidth; 

a bandwidth negotiation unit that allocates the bandwidth 
among transmit multimedia communications, receive 
multimedia communications, transmit voice communi- 
cations and receive voice communications; and 

a radio that transmits and receives the voice communica- 
tions and multimedia communications. 

13. The communication system of claim 12, the wireless 
multimedia interface further comprising: 

a compression unit that compresses transmit voice com- 
munications and transmit multimedia communications; 
and 

a decompression unit that decompresses receive voice 
communications and receive multimedia communica- 
tions. 

14. The communication system of claim 1, wherein the 
bandwidth allocator provides at least one grade of service 
for multimedia communications. 

15. The communication system of claim 14, wherein the 
bandwidth allocator provides multiple classes of service, 
each class of service associated with a respective grade of 
service. 

16. The communication system of claim 1, wherein the 
bandwidth allocator provides performance indications to a 
user, the performance indications relating the relative per- 
formance of the communication system. 

17. In a communication system for providing wireless 
voice and multimedia communications that includes a base 
station providing a bandwidth of wireless coverage within a 
service area to a plurality of wireless units operating within 
the service area, a method of operation comprising the steps 
of: 

receiving bandwidth requirement requests from at least 
some of the plurality of wireless units, the bandwidth 
requirement requests including multimedia bandwidth 
requirements; 

allocating the bandwidth among the plurality of mobile 
units based upon the bandwidth requirement requests, 
the bandwidth allocated among transmit multimedia 
communications, receive multimedia communications, 
transmit voice communications and receive voice com- 
munications; 

segmenting outgoing multimedia communications for 
transmission to a wireless unit of the plurality of 
wireless units according to a respective allocated band- 
width; 

transmitting the segmented multimedia communications 
to the wireless unit using the respective allocated 
bandwidth; 

receiving the segmented multimedia communications at 
the wireless unit; and 

reconstructing the segmented multimedia communica- 
tions at the wireless unit. 

18. The method of claim 17, wherein the bandwidth 
includes a plurality of channels, each having a channel 
bandwidth, and the method includes the step of: 

selectively allocating the channels in response to the 
bandwidth requirement requests to achieve a minimum 
transmission rate. 

19. The method of claim 17, further comprising the step 
of allocating time divisions of the bandwidth to achieve a 
minimum transmission rate. 
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20. The method of claim 17, wherein the base station a multimedia communication assembly unit that recon- 
includes a plurality of cellular digital packet data modems structs incoming segmented multimedia communi- 
with each of the cellular digital packet data modems pro- cations according to the allocated bandwidth, 
viding a respective portion of the bandwidth, the method 27.The wireless unit of claim 26, the bandwidth provided 
further comprising the step of: 5 . ■ , , * L , * . i_ i 

i i ii ** JL i t* c ii i j* •* l by a plurality of channels, each channel having a channel 

selectively allocating the plurality or cellular digital , . , ,. . , , 7, . j • 

packet data modems of the base station to achieve a bandwidth, the plurality of the channels allocated in 

minimum transmission rate. response to the multimedia communication requirements of 

21. The method of claim 20, wherein at least one of the a plurality of serviced wireless units operating within the 
wireless mobile units includes a plurality of cellular digital J0 corresponding service area to achieve a minimum transmis- 
packet data modems, the method further comprising the step s j on ra(£ 

28. The wireless unit of claim 26, the bandwidth further 

selectively allocating the cellular digital packet data lUocatedalongtilnedivisionsoftlKpluralityofchlDaelsto 

modems of the wireless mobile units to achieve a . 7 . . 

minimum transmission rate. _ achieve a minimum transmission rate. 

22. The method of claim 17, further comprising the step 15 29. The wireless unit of claim 26, the wireless unit 
of providing a minimum bandwidth for voice communica- including a plurality of cellular digital packet data modems, 
tions. each of the cellular digital packet data modems servicing a 

23. The method of claim 17, further comprising the step respective portion of the allocated bandwidth, the bandwidth 
of providing at least one grade of service, with each grade neg otiation unit selectively allocating the plurality of cellu- 
of service corresponding to a minimum transmission rate for 20 

multimedia communications witmn me communication sys- ^ 

The wireless unit of claim 29, the bandwidth com- 

24. The method of claim 23, further comprising the step P rism S a plurality of channels, each of which has a channel 
ofprovidingmultipleclassesofservice,eachclassofservice bandwidth, each of the plurality of digital packet data 
associated with a respective grade of service. 25 modems assigned to a respective channel. 

25. The method of claim 17, further comprising the step 31. The wireless unit of claim 26, the bandwidth nego- 
of providing performance indications to a user, the perfor- tiation unit obtaining sufficient bandwidth to achieve a 
mance indications relating the relative performance of the minimum transmission rate for multimedia communica- 
communication system. ^ ons 

26. A wireless unit for operation with a communication 30 32 ^ ^ of daim % ^ bandwidth neg0 . 
system that includes at least one base station that supports tiation ^ obtainin of ^ divisions of the 

wireless multimedia communications within a correspond- , , . , m n . . 

, . . . r bandwidth responsive to multimedia communication 

ing cell, the wireless unit comprising: . . , ,« 

& / r o requirements to achieve a minimum transmission rate, 

terminal circuitry; . , . 33. The wireless unit of claim 26, the bandwidth nego- 

a radio frequency interface coupled to the terminal cu- 3 5 tiation ^ obtaini aUocations of time divisions of the 

cuitry that is capable of wirelessly interfacing with the , , . ,. ... 

, J A *j J & bandwidth responsive to multimedia communication 

base station; and . . . 

„ , , . ... requirements to achieve a minimum transmission rate. 

a multimedia interface unit coupled to the terminal cu- \. „_ . . , A c . . « , . . t 

- * . * _c tL i.. 34. The wireless unit of claim 26, wherein the base station 

cuitry and to the radio frequency interface, the multi- . , , , - . . . . 

media interface comprising: 40 P rov ? des at least one ^ of **™* for ™ ltimedia com " 

a bandwidth negotiation unit that interacts with the base munications. . <. , . ^ u . L L 

station to obtain an assignment of an allocated band- 35 - ™° wireless unit of claim 24 > wherein tne base statl0n 

width for transmit multimedia communications, provides multiple classes of service, each class of service 

receive multimedia communications, transmit voice associated with a respective grade of service. 

communications and receive voice communications; 45 36. The wireless unit of claim 26, wherein the bandwidth 

a multimedia communication segmentation unit that allocation unit, the performance indications relating the 

segments outgoing multimedia communications for relative performance of the communication system. 

transmission according to the allocated bandwidth; 

and ***** 
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